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Individual Heterosis Effects on Mature Size and Maternal Heterosis Effects on
Preweaing Traits and Postweaning Growth and Carcass Traits
Keith E. Gregory, Delwyn D. Dearborn, Larry V. Cundiff, and Robert M. Koch'"

Introduction
The Brown Swiss, Red Poll, Hereford, and Angus
breeds and their 12 reciprocal crosses from a four.breed
diallel crossing experiment were evaluated for production and carcass characters. Estimates of average
heterosis and breed maternal and additive direct effects
were reported earlier for preweaning traits, growth rate
and puberty in females, growth traits of steers, and carcass traits of steers. This report provides results from
the second phase of this experiment for maternal performance data on the females, including estimates of
heterosis and breed maternal and additive direct effects
on cow size and on preweaning traits, postweaning
growth, and carcass traits of their progeny.
Procedure
This study included data collected on 549 females produced in a four-breed diallel crossing experiment at
MARC. These females were born in 1973 and 1974 and
were developed and maintained at the Research Center
until 1982. The numbers representing each breed group
are presented in Table 1.
Breeding females in this experiment were fed alfalfa
haylage and corn silage during the winter prior to and immediately after their first calving as 2-yr-olds. A mixture
of alfalfa and bromegrass hay was fed ad libitum during
each of the following winters. Cool season pastures composed of a mixture of bromegrass and alfalfa were used
'Gregory is a research geneticist, Genetics and Breeding
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from mid-April until mid- to late June and from early
September until late October or early November. Warmseason pastures composed of mixtures of switchgrass,
Indian grass, and big bluestem were used during the summer months and again in the late fall. The initiation of
hay feeding each winter was dependent on the availability
of grass and the severity of weather.
Each breeding season was 63 days in length, starting
the last wk in May. However, the breeding season for
yearlings started 2 wk earlier. The yearlings were bred
by artificial insemination (AI) for 42 days and then exposed to bulls for 21 days. During their second and subsequent breeding seasons, all females were bred natural
service to 3/4, 7/8, or 15/16 Simmental bulls produced at
the Research Center. Females were removed from the
project only if they failed to calve 2 yr in succession.
Body weight, hip height, and condition score (ninepoint scale, 2 = thin, 5 = intermediate, and 8 = fat) were
taken on all females four times each year: (1) prior to calving, approximately February 1; (2) before start of breeding
season, approximately May 20; (3) end of breeding
season, approximately August 1; and (4) pregnancy palpation time following weaning, approximately October 25.
Weight, height, and condition scores analyzed for each
yr were the average of four measurements recorded for
each cow.
Results reported on preweaning traits are for cows
calving as 3-, 4-, 5-, 6-, and 7-yr-olds while raising calves
by 3/4, 7/8, or 15/16 Simmental sires. As yearlings, the
females were mated to Santa Gertrudis, Brangus,
Hereford, and Angus sires. Because female breed group
effects could not be estimated without some confounding with sire breeds, the progeny of 2-yr-old females are
not included in this report. Average birth date of calves
was April 1. Calves were not creep fed. Calves were
weaned near mid-October at an average age of about 200
days.

Table 1-Number
of females by breed group and number of observations
or matings, calves born, calves weaned, and milk consumption
Number observations
Breed group
of females"

RR
RB
RH
RA
BR
BB
BH
BA
HR
HB
HH
HA
AR
AB
AH
AA
Totals

Females

Matings

Calves
born

26
8
42
53
17
27
64
62
21
12
38
50
21
14
39
55
549

125
28
211
278
94
145
356
343
113
70
209
281
112
71
203
282
2,921

110
25
198
246
81
126
309
304
108
68
193
262
103
60
165
263
2,621

Calves
weaned

97
22
156
199
74
114
265
266
103
64
166
223
94
56
133
236
2,268

Milk
consumption

10
3
17
17
12
9
17
18
11
8
18
18
10
7
17
17
209

aR = Red Poll; B = Brown Swiss; H = Hereford; A = Angus (breed of sire is designated first).
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To estimate milk consumption,
calves were penned
with their dams at about 4 p.m. and separated 2 hr later;
at 6 a.m. the following morning, calves were individually
weighed, allowed to nurse, and reweighed. The difference
between post- and prenursing weights of each calf was
an estimate of milk consumption.
This procedure was
followed three times each yr when the dams were 3-yrolds, at intervals of 4 wk beginning in July.
Postweaning growth and carcass data on 360 steers
and 329 heifers produced in 1979 and 1980 were analyzed. Dams were 5-, 6-, and 7-yr-olds in 1979 and 1980
when they produced progeny on which postweaning
growth and carcass data were recorded in this study.
After an adjustment period of about 28 days following
weaning, both heifers and steers were fed a growing diet
composed of corn silage, corn, and protein supplement
with mineral [2.61 megacalories of metabolizable energy
(ME)/kgof dry matter (DM) and 12.75% crude protein] for
about 96 days and fed a finishing diet composed of the
same feed ingredients
in different proportions (3.04
MElkg of DM and 10.93% crude protein) for an average
of 120 days in each yr. Cattle were slaughtered in a commercial facility, and carcass data were obtained 24 hours
after slaughter. Cattle were slaughtered in two groups
in both yr; interval between slaughter dates was 5 to 6
wk for each year-sex subclass. Average age at slaughter
was 444 days for both steers and heifers.
Results
Mature size and condition of cows. Beef females
representing Brown Swiss, Red Poll, Hereford, and Angus
breeds and the 12 reciprocal crosses among them were
studied to estimate heterosis and breed maternal and additive direct effects on wt, hip height, and condition score
at succeeding ages through maturity. Heterosis was important for wt at all ages and for hip height from 2 through
6 yr of age. Adjustment of wt for the effects of condition
score decreased the magnitude of heterosis, though it
was still important. These results indicate that most of
the heterotic effect for avg wt and height present at yearling age continues through maturity. Breed mean
heterosis differences for wt were significant only at 2 yr,
but the same trend continued through maturity. Brown
Swiss and Hereford tended to exhibit more heterosis for
wt in crosses with other breeds than Red Poll; Angus was
intermediate. Brown Swiss and Red Poll exhibited a larger
breed maternal effect for avg wt at each age than
Hereford or Angus. Likewise, Brown Swiss exhibited
larger breed maternal effect for hip height than the three
other breeds, which ranked Red Poll> Hereford> Angus.
Most of the increased wt observed at 2 yr of age due to
breed maternal effect was maintained through maturity.
The additive direct effects for avg wt ranked the four
breeds Angus> Brown Swiss> Hereford> Red Poll. Adjusting avg wt for condition score changed the ranking
with Brown Swiss ranking highest and Hereford lowest.
A large part of the Angus additive direct effect for avg
wt was associated with higher condition. Estimates of
direct effects for avg hip height ranked Brown
Swiss> Red Poll::> Hereford = Angus.
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Pre weaning traits of progeny. Crossbred

progeny sired

by 3/4, 7/8, and 15/16 Simmental sires from the 16 breed
groups of females, 3 yr old and older, were evaluated to
estimate breed mean maternal heterosis for each breed,
maternal heterosis for specific breed cross females, avg
maternal heterosis for all crosses, and breed grandmaternal effects for preweaning calf traits. Estimates of avg
maternal heterosis for all crosses were important for birth
date and wt, 200-day wt, and 200-day wtlcow exposed.
Even though calves with crossbred dams weighed more
at birth, they did not differ from calves with straightbred
dams in frequency of calving assistance. The estimates
of maternal heterosis for specific breed cross females
were similar for most crosses and most traits, except
200-day wt and 200-day wtlcow exposed. The largest
heterotic advantage was exhibited by progeny of Brown
Swiss-Hereford reciprocal cross females, which exceeded crossbred progeny from straightbred B~own
Swiss and straightbred Hereford females for 200-day
wtlcow exposed by 79 lb. The smallest heterotic effect
was exhibited by crossbred progeny of Red Poll-Angus
reciprocal cross females. Progeny with Red Poll maternal granddams exhibited a higher percentage of live
calves born and weaned than progeny with Hereford
maternal granddams. Progeny with Brown Swiss maternal granddams were born later in the calving season than
progeny with Red Poll maternal granddams. Progeny with
Angus maternal granddams exhibited a lower frequency
of calving assistance than progeny with Hereford maternal granddams, and progeny with Hereford maternal
granddams were heavier at 200 days than progeny with
Red Poll maternal granddams.
Postweaning growth and carcass traits of steer and
heifer progeny. Crossbred steer and heifer progeny of 7/8
and 15/16 Simmental sires born in 1979 and 1980 from
5-,6-, and 7-yr-old dams were evaluated for postweaning
growth and carcass traits to estimate breed mean maternal heterosis, maternal heterosis for specific breed cross
females, avg maternal heterosis for all crosses, breed
grandmaternal effects, and net breed effects in crosses.
Average maternal heterosis was not significant for final
wt in either heifers or steers. The effects of maternal
heterosis on postweaning growth were not important. Differences among breeds in mean maternal heterosis
values were small for growth-related traits. Breeds did
not differ in grandmaternal effects for growth-related
traits; Brown Swiss tended to be highest, Red Poll lowest,
with Hereford and Angus intermediate. Differences in net
breed effects in crosses favored Brown Swiss over the
three other breeds and were generally significant for
growth traits. Average maternal heterosis, though
generally positive, was not significant for carcass traits
on either an age-constant or weight-constant basis. Differences among breeds were small in grandmaternal effects, specific heterosis, and net breed effects in crosses
for carcass traits associated with both wt and composition; generally the Brown Swiss breed was favored in carcass traits associated with wt on an age-constant basis
and generally had a higher lean-to-fat ratio than the three
other breeds on both an age-constant and weightconstant basis.

